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(57)Abstract: 

PROBLEM TO BE SOLVED: To display a screen having 
uniform contrast and high fineness. 

SOLUTION: In the case of manufacturing a PDP(Plasma 
Display Panel) having a barrier plate for dividing 
discharge space and a phosphor layer covering the side 
of the barrier plate, a binder component of a 
photosensitive phosphor paste 61 is a polyvinylalcohol 
resin containing a polyvinyl acetate emulsion and the 
like, and the photosensitive phosphor paste 61 is applied 
to a base board 21, in which the barrier plate is formed, 
so as to fill up a clearance between the barrier plates. 
After drying the photosensitive phosphor paste 61 
applied to the substrate 21. a photosensitive phosphor 
paste 62 in a clearance 30a is exposured by using a 
exposure mask 70 in which a plane viewing size of a 
translucent part 70a is smaller than that of the 
clearance 30a, and the unexposed photosensitive 
phosphor paste 62 is eliminated to form a phosphor layer 
28. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may 
the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the plasma display panel which is a plasma display panel with a wrap 
fluorescent substance layer for the side face of the septum which divides discharge 
space, and the septum concerned, and is characterized by coming to form said 
fluorescent substance layer using the photosensitive fluorescent substance paste which 
uses the polyvinyl alcohol system resin containing a vinyl acetate system emulsion as a 
binder component. 

[Claim 2] Manufacture of a plasma display panel with a wrap fluorescent substance 
layer is faced the .side face of lie septum which divides discharge space, and the septum 
concerned. On the substrate with which said septum was formed, a photosensitive 
fluorescent substance paste is appUed so that the opening between the septa concerned 
may be filled. After drying the appUed photosensitive fluorescent substance paste, an 
exposure mask with the plane view dimension of a translucent part smaller than said 
opening is used. The manufacture approach of the plasma display panel characterized 
by performing exposure to the photosensitive fluorescent substance paste in said 
opening, removing the photosensitive fluorescent substance paste in the condition of not 
exposing, and forming said fluorescent substance layer. 

[Claim 3] The manufacture approach of the plasma display panel according to claim 2 
which makes the arrangement condition of said substrate the condition of having 
turned the photosensitive fluorescent substance paste concerned caudad; in the middle 
of desiccation of said photosensitive fluorescent substance paste. 

[Claim 4] The manufacture approach of the plasma display panel according to claim 2 or 

3 which irradiates the scattered Ught on the occasion of said exposure at said 
photosensitive fluorescent substance paste. 

[Claim 5] The manufacture approach of the plasma display panel according to claim 2 to 

4 using the paste which uses the polyvinyl alcohol system resin containing a vinyl 
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acetate system emulsion as a binder component as said photosensitive fluorescent 
substance paste. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to PDP (Plasma Display Panel: plasma 
display panel) and its manufacture approach. 

[0002] PDP is the possible thin display device of a high-speed display, and attracts 
attention as a large-sized color display device for Hi-Vision. The importance of the 
technique of manufacturing PDP of high quaUty is increasing as the commercial scene 
of PDP spreads. 
[0003] 

[Description of the Prior Art] PDP is the display panel of the structure which uses as a 
base the substi-ate (usually glass plate) of the pair which counters across discharge 
space. In PDP, different color specification from the luminescent color of discharge gas 
becomes possible by preparing the fluorescent substance layer of an ultraviolet-rays 
excitation mold in discharge space. PDP for color displays has tiie fluorescent substance 
layer of three colors of R (red), G (green), and B (blue). 

[0004] In the former, the fluorescent substance layer of R, G, and B was formed using 
the thick-fihn technique which applies on a substrate with screen printing, bundles up 
after desiccation, and is calcinated in order for every color in the fluorescent substance 
paste which uses a powder-like fluorescent substance particle as a principal component. 
In PDP with the septum which divides discharge space especially, the fluorescent 
substance paste was applied so that the opening between septa might be filled, and the 
formation approach of securing discharge space using the volume decrease of the paste 
by baking was adopted (JP,5-299019,A). According to this formation approach, while 
being able to equate the coverage of the fluorescent substance layer of each color, a 
fluorescent substance layer can be easily prepared not only in the inside between septa 
but in the side face of a septum in comparison. On a raise in brightiiess, it is desirable to 
enlarge surface area of a fluorescent substance layer as much as possible. 
[0005] 

[Problem(s) to be Solved by the Invention] It is becoming difficult for the array piteh of a 
septum to approach the limitation of the pattern precision of a screen mask, and to 
apply a fluorescent substance paste correctiy between septa as highly minute ization of 
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PDP progresses. If the location gap with the arrangement pattern of a septum and a 
mask pattern arises by factors, such as telescopic motion, an alignment error, etc. of a 
screen mask, the top face of a septum will be covered with a fluorescent substance. 
Since tiie object color of the fluorescent substance of a nonlumine scent condition is light 
gray, if a fluorescent substance exists in the upper part of a septum, the contrast of a 
display will fall. Moreover, in PDP for color displays, by location gap of spreading, the 
fluorescent substance with which the luminescent color differs is mixed, and the color 
purity of a foreground color becomes unsuitable forward. In addition, the location gap is 
so remarkable that a screen size is large. 

[0006] In order to solve the problem of such a location gap, it is possible to use the 
photosensitive fluorescent substance paste which uses sensitive material, such as 
polyvinyl alcohol, as a binder component. If a photosensitive fluorescent substance 
paste is applied to a substrate and patterning by the photolithography is performed, the 
arrangement precision of a fluorescent substance layer can be raised. However, the 
fluorescent substance layer which consists of a well-known photosensitive fluorescent 
substance paste had the problem of having separated and being easy to fall from the 
side face of a septum. 

[0007] This invention is highly minute and contrast aims [ this invention ] at 

implementation of a uniform screen display. 

[0008] 

[Means for Solving the Problem] PDP of invention of claim 1 has a wrap fluorescent 
substance layer for the side face of the septum which divides discharge space, and the 
septum concerned, and is PDP which it comes to form using the photosensitive 
fluorescent substance paste with which said fluorescent substance layer uses the 
polyvinyl alcohol system resin containing a vinyl acetate system emulsion as a binder 
component. 

[0009] The approach of invention of claim 2 faces [ manufactiire of PDP with a wrap 
fluorescent substance layer ] the side face of the septum which divides discharge space, 
and the septum concerned. On the substrate with which said septum was formed, a 
photosensitive fluorescent substance paste is apphed so that the opening between the 
septa concerned may be filled. After drying the applied photosensitive fluorescent 
substance paste, the plane view dimension of a translucent part uses an exposure mask 
smaller than said opening, performs exposure to the photosensitive fluorescent 
substance paste in said opening, removes the photosensitive fluorescent substance 
paste in the condition of not exposing, and forms said fluorescent substance layer. 
[0010] The approach of invention of claim 3 makes the arrangement condition of said 
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substrate the condition that the photosensitive fluorescent substance paste concerned 
was suitable caudad, in the middle of desiccation of said photosensitive fluorescent 
substance paste. The approach of invention of claim 4 irradiates the scattered Ught on 
the occasion of said exposure at said photosensitive fluorescent substance paste. 
[0011] The paste which uses the polyvinyl alcohol system resin containing a vinyl 
acetate system emulsion as a binder component as said photosensitive fluorescent 
substance paste is used for the approach of invention of claim 5. 

[0012] Since patterning by the photolithography becomes possible by using a 
photosensitive fluorescent substance paste, the arrangement precision of a fluorescent 
substance layer can be raised. When the paste which uses the polyvinyl alcohol system 
resin containing especially a vinyl acetate system emulsion as a binder component is 
used, since adhesiveness and flexibihty increase by the vinyl acetate system emulsion, a 
wrap fluorescent substance layer stops being able to exfoUate easily in the side face of a 
septum. 

[0013] If the photosensitive fluorescent substance paste which fills the opening between 
septa dries, the volume of a paste will decrease and an opening will be again generated 
between septa. Thereby discharge space is secured. If a spreading layer is caudad 
turned in the middle of desiccation, a spreading layer will hang down along with a 
septum with the self-weight, and its thickness of a wrap spreading layer will increase 
the side face of a septum. In order to equate the thickness of a spreading layer, reversal 
of the vertical side of a substrate may be repeated. 

[0014] If selection exposure is performed only for the interior of an opening, even if a 
photosensitive fluorescent substance paste exists in the upper part of a septiun, the 
unnecessary photosensitive fluorescent substance paste is removed at the time of 
development. If the scattered hght is irradiated, the fluorescent substance layer in 
which the exposure range spreads even near the upper limit of a septum since only the 
specified quantity becomes large from the translucent part of an exposure mask can be 
formed. 
[0015] 

[Embodiment of the Invention] Drawing 1 is the perspective view showing the internal 
structure of PDPl which applied this invention. PDPl is the AC mold PDP of a matrix 
display format. The sustain electrodes X and Y for making tiie inside of tiie glass 
substrate 11 by the side of a front face produce the field discharge along a substirate side 
are arranged tiie pair every for every Rhine. The sustain electrodes X and Y consist of 
sti-aight-Une band-like bus electrodes 42 with the narrow width of face which consists of 
straight-line band-like a transparent electrode 41 and a metal tiiin film with the wide 
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width of face which each becomes from an ITO thin film. The bus electrode 42 is an 
auxiliary electrode for securing proper conductivity. A dielectric layer 17 is formed so 
that the sustain electrodes X and Y may be covered, and the protective coat 18 is 
vapor-deposited by the front face of a dielectric layer 17. Both the dielectric layer 17 and 
the protective coat 18 have translucency The address electrode A is arranged by the 
inside of the glass substrate 21 by the side of a tooth back so that it may intersect 
perpendicularly with the sustain electrodes X and Y. Between each address electrode A, 
every one septum 29 of the shape of a plane view straight Une with a height of 150 
micrometers is formed. Discharge space 30 is divided for every subpixel (unit 
luminescence field) EU in the direction of Rhine by these septa 29, and the gap 
dimension of discharge space 30 is specified. And the fluorescent substance layer 28 of 
three colors of R, G, and B for color display is formed so that the wall surfaces by the 
side of a tooth back including the upper part of the address electrode A and the side face 
of a septum 29 may be covered. A septum 29 consists of low melting glass, and is opaque 
to ultraviolet rays. In addition, the approach of preparing an etehing mask by the 
photolithography on a soUd fUm Uke low melting glass layer, and carrying out 
patterning with sandblasting as the formation approach of a septum 29. is suitable. 
[0016] Sustain electrode pair 12 corresponds to one line of a matrix display, and one 
address electrode A corresponds to one train. And 1 pixel (pixel) of three trains 
corresponds to EG. That is, 1 pixel of EG(s) consists of three subpixel EU of R, G, and B 
which are located in a line in the direction of Rhine. The are recording condition of the 
wall charge in a dielectric layer 17 is controlled by opposite discharge between the 
address electrode A and the sustain electrode Y If a sustain pulse is impressed to the 
sustain electrodes X and Y by turns, field discharge (main stroke) will arise in the 
subpixel EU in which the wall charge of tiie specified quantity exists. The fluorescent 
substance layer 28 is locally excited by the ultraviolet rays produced in field discharge, 
and emits the hght of a predetermined color by them. The light which penetrates a glass 
substrate 11 among this light turns into display light. Since the arrangement pattern of 
a septum 29 is the so caUed stripe pattern, the part corresponding to each train of the 
discharge space 30 is continuing in the direction of a train ranging over all Rhine. The 
luminescent color of the subpixel EU within each train is the same. 
[0017] After the fiuorescent substance layer 28 forms the address electrode A and a 
septum 29 on a glass substrate 21 on the occasion of manufacture of PDPl, it is formed 
in the following procedures. Drawing 2 is drawing showing the formation procedure of 
the fluorescent substance layer 28. 

[0018] The photosensitive fluorescent substance paste 61 of the predetermined 
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luminescent color (for example, R) is applied with screen printing so that the opening 
between septum 29 may be fiUed [ tain^ (A)]- Unlike the former, it is convenient 
even if the photosensitive fluorescent substance paste 61 adheres to the t«p face of a 
septum 29 in this phase. The photosensitive fluorescent substance paste 61 is the 
mixture of a particle-like fluorescent substance and sensitive material. For example, it 
is BO (Y, Gd)3 as a fluorescent substance of R. : Eu is used and it is Zn2 Si04 as a 
fluorescent material of G. : Mn or BaA1120l9:Mn is used and they are 3(Ba, Mg) O and 
Saluminum 203 as a fluorescent material of B . : Eu is used. 

[0019] If a glass substrate 21 is introduced into a heat chamber ete. and the 
photosensitive fluorescent substance paste 61 is dried, the volume of the photosensitive 
fluorescent substance paste 61 wiU decrease, and opening 30a wiU arise between septa 
29 [ draffiin&^ (B)]. The photosensitive fluorescent substance paste 62 of dryness is a 
wrap about the top face of the address electrode A and a glass substrate 21, and the side 
face of a septum 29. 

[0020] Next, selection exposure to the photosensitive fluorescent substance paste 62 is 
performed using the exposure mask 70 [ drawing^ (C)]. The magnitude in the plane 
view of translucent part 70a of the exposure mask 70 is smaller than opening 30a. That 
is the width of face w2 of translucent part 70a is smaller than the distance wl of the 
upper limit of the adjoining septum 29. The contact type which carries out contiguity 
arrangement of the exposure mask 70 and the septum 29 is sufficient as the gestalt of 
exposure, and the projection type using a stepper aligner etc. is sufficient as it. When it 
exposes with parallel light, tiie direct exposure range turns into the projection range of 
translucent part 70a mostiy. However, since the indirect exposure by the scattered light 
reflected by the fluorescent substance particle is also added, the actual exposure range 
is wider than the direct exposure range. If exposure wavelength is an ultraviolet region, 
since a septum 29 will fonction as a protection-firom hght object, exposure light 
reinforcement can be enlarged enough and the range of indirect exposure can be 
extended. That is, exposure of the photosensitive fluorescent substance paste 62 near 
the upper hmit of a septvim 29 is possible. 

[0021] A development removes the photosensitive fluorescent substance paste 62 in the 
condition of not exposing, after selection exposure [ drawing (D)]. The fluorescent 
substance layer 28 of one color is formed in the above procedure. The same activity is 
repeated henceforth and it forms one color of fluorescent substance layers 28 of the two 
remaining colors at a time in order. 

[0022] Diamng_S is drawing showing the modification of paste coating. If the 
photosensitive fluorescent substance paste 61 is locally applied on a glass substrate 21 
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using the screen mask 50, compared with the case where it apphes all over a glass 
substrate 21. the amount of the paste used is reducible. Since the photosensitive 
fluorescent substance past« 61 may adhere to the top face of a septum 29, the tolerance 
of the location gap with a septum 29 and the screen mask 50 is large. When the 
spreading range is made into the field of the width of face of array piteh extent of a 
septum 29, the amount of the paste used is set to one third in complete spreading. 
[0023] Drawing 4 is drawing showing the substrate arrangement condition at the time 
of paste desiccation. In tHe initial st^ge of desiccation of the photosensitive fluorescent 
substence paste 61, a glass substrate 21 is arranged so that the septixm forming face 
may turn into a top face [ drasmg^ (A)l. A predetermined period passes, and when the 
viscosity of the photosensitive fluorescent substance paste 61 increases to extent which 
does not flow and fall, the sense of tiie front flesh side of a glass substrate 21 is reversed. 
That is, the photosensitive fluorescent substance paste 61 is turned caudad [ dra2Qn&4 
(B)] Thereby, the photosensitive fluorescent substance paste 61 hangs down along with 
a septum 29 with the self-weight, and the thickness of the wrap photosensitivity 
fluorescent substance paste 61 increases the side face of a septum 29. Luminous 
efficiency increases by equalization of the thickness of the photosensitive whole 
fluorescent substance paste 61. Front flesh side reversal of a glass substirate 21 may be 
repeated continuing desiccation. In that case, substrate means for supporting with an 
inverting function are useful. 

[0024] Drasdm^ is drawing showing the modification of exposure. If the Ught source 
which injects the scattered Ught Uke dramaiLS (A) is used for exposure, the direct 
exposure range spreads compared with the case where it is based on paraUel light, and 
the edge of the fluorescent substance layer 28 can be brought close to the upper hmit of 
a septum 29. As shown in dra wing 5 (B) and (C), also when using the Ught source which 
injects parallel light, the direct exposure range can be extended by using the exposure 
mask 71 into which the injection side of a translucent part was processed in the shape of 
ground glass, or tiie exposure mask 72 processed in the shape of a concave lens. There is 
technique, such as etehing and impurity diffusion, in the processing approach of the 
exposure masks 71 and 72. 
[0025] 

[Example] It mixed carrying out stirring degassing of the diazonium salt 1.8wt% to the 
base polymer of viscosity 9000cp which consists of polyvinyl acetate emulsion 25wt%, 
polyvinyl alcohol (PVA) 10wt%, and water as a dispersion medium, and considered as 
the sensitive emulsion. Fluorescent substance 20wt% was mixed to tiie sensitive 
emulsion, and it considered as the photosensitive fluorescent substance paste. The 
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photosensitive fluorescent substance paste was dropped on the glass substrate 21, the 
upper part of a septum 29 was ground against the squeegee, and after filhng the 
opening between septa with a sensitization fluorescent substance paste, desiccation 
processing for 40 degree-C-20 minutes was performed. The high-pressure mercury lamp 
was made into the Ught source after desiccation, and selection exposure was carried out 
using the exposure mask 70 with the translucent part of 80% of width of face of the 
distance between septa, after being immersed in pure water for 1 minute as a 
development - the stream for 5 minutes - it washed and the fluorescent substance 
layer 28 of the 1st color was obtained. In the same way, the fluorescent substance layer 
28 of the 2nd color and the 3rd color was obtained. 

[0026] When the fluorescent substance content was changed with 10 - 40wt%, the 
thickness of the fluorescent substance layer 28 changed. Thickness is so large that there 
are many fluorescent substance contents. Cross-section observation confirmed that the 
paste had adhered to near the upper limit of a septum 29 irrespective of the content (10 
- 40wt%). About a sensitization property when a fluorescent substance content 20wt% 
paste is used, it sets, and it is 30 mJ/cm2. The residual membrane was seen in the part 
which received exposure energy. 300 mJ/cm2 In the part which received the above 
exposure energy, the remaining rate of membrane was 100% . 

[00271 Ultraviolet rays with a wavelength of 245nm were irradiated and spectral 
analysis was performed to the glass substrate 21 in which the fluorescent substance 
layer 28 of three colors was formed. It confirmed that there is no color mixture of the 
luminescent color, and that there was no fluorescent substance in the top face of a 
septum 29. 

[0028] Two exposure masks with the translucent part of 50% of width of face of the 
distance between septa were prepared. The translucent part of one exposure mask A is 
transparent. The translucent part of the exposure mask B of another side is ground 
glass-hke. Selection exposure by parallel light was performed using these exposure 
masks A and B respectively and the fluorescent substance layer was formed. When the 
cross-section configuration of a fluorescent substance layer was compared and the 
exposure mask A was used, the fluorescent substance layer was formed to about 1/2 
location of the height of a septum 29. On the other hand, when the exposure mask B was 
used, the fluorescent substance layer was formed to the upper limit of a septum 29. 
[0029] When heat treatment was added to the fluorescent substance layer formed using 
the photosensitive fluorescent substance paste which does not contain a polyvinyl 
acetate emulsion, PVA separated and fell from the septum 29 with the fluorescent 
substance particle. Exfoliation was not produced when based on the photosensitive 
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fluorescent substance paste containing a polyvinyl acetate emulsion. 
[0030] After applying a fluorescent substance content 20wt % photosensitive fluorescent 
substance paste so that the opening between septa may fill, the sample which added the 
desiccation processing for 40 degree-C i minute, reversed the front flesh side of a 
substrate continuously, turning a spreading side upwards after the sample which added 
the desiccation processing for 40 degree-C-20 minutes, turning a spreading side 
upwards, and the same spreading, and added the desiccation processing for 40 
degree-C-19 minutes compared. By the sample which carried out front flesh-side 
reversal, the thickness of the fluorescent substance layer near the upper limit of a 
septum 29 was about 110% of the sample of another side. 
[0031] 

[Effect of the Invention] According to invention of claim 1, it is highly minute and 
contrast can realize a uniform screen display. 

[0032] According to invention of claim 2 thru/or claim 5, it is highly minute and contirast 
can manufacture easily PDP in which a uniform screen display is possible. According to 
invention of claim 3, a wrap part can be thickened for the septum side face of the 
fluorescent substance layers, and luminous efficiency can be raised. 
[0033] According to invention of claim 4, the fluorescent substance layer which spread to 
near the upper limit of a septum can be formed, and increase of luminescence area can 
be aimed at. According to invention of claim 5, the good fluorescent substance layer of 
the covering nature of the side face of a septum can be formed, and stabiUzation of 
display quality can be attained. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

rnrflwing 11 It is the perspective view showing the internal structure of PDP which 
applied this invention. 

iDrflwing 2l It is drawing showing the formation procedure of a fluorescent substance 
layer. 

[Drawing 3l It is drawing showing the modification of paste coating. 

■Drawing 4l It is drawing showing the substrate arrangement condition at the time of 

paste desiccation. 

[Drawing 5l It is drawing showing the modification of exposure. 

[Description of Notations] 

1 PDP (Plasma Display Panel) 
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11 Glass Substrate (Substrate) 

28 Fluorescent Substance Layer 

29 Septum 

30 Discharge Space 

61 Photosensitive Fluorescent Substance Paste 
70 Exposure Mask 
70a Translucent part 
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